Modern macroeconomics textbooks rest upon the assumption of a social welfare function defined on inflation, π, and unemployment, U.
In Section II we show, using a panel analysis of nations, that reported well-being is strongly correlated with inflation and unemployment. It should be emphasised that people are not asked whether they dislike inflation and unemployment. Instead, individuals are asked in surveys how happy they are with life, and the paper demonstrates that --possibly unknown to them --their en masse answers move systematically with their nation's level of joblessness and rate of price change.
5 Section III concludes.
I. Happiness Data and Empirical Strategy
Our main data source is the Euro-Barometer Survey Series. Partly the creation of 
A. Estimation Strategy
We study a regression of the form
where LIFE SATISFACTION is the average life satisfaction in country i in year t that is not explained by personal characteristics, UNEMPLOYMENT is the unemployment rate in country i in year t, INFLATION is the rate of change of consumer prices in country i and year t, ε i is a country fixed effect, δ t is a time effect (a year fixed effect), and µ it is an error term. Life satisfaction has no natural units. It is measured here by assigning integers 1-4 to people's answers: 1 (to "not at all satisfied"), 2 (to "not very satisfied"), 3 (to "fairly satisfied") and 4 (to "very satisfied") . We experimented with other cardinalizations; the paper's findings were unaffected. The data on unemployment and 5 inflation are from the Organization for Economic Cooperation and Development (OECD). Some regressions also include a country-specific time trend.
A two-step methodology is employed. In the first stage, micro-econometric OLS life satisfaction regressions are estimated for each country in the sample. The mean residual life-satisfaction is calculated for each nation in each year, which gives 150 observations in a second-stage regression. These country-by-year unexplained lifesatisfaction components then become the dependent variable in a second-stage regression of the form given in the equation above. Three-year moving averages of the explanatory variables are used; the moving averages are centered on year t-1. This smooths out some of the noise evident in the data (and, we found, produces succinct estimating equations while leaving the substantive conclusions unaffected when compared to equations with many lagged and autoregressive terms).
For three reasons, issues of simultaneity are ignored. First, it might be believed that 'happiness' does not itself mold the levels of inflation and unemployment. Second, our aim is primarily to document correlations in the data. Third, it is unclear what kind of variable could serve as a persuasive instrument for macroeconomic variables in a wellbeing regression equation. Nevertheless, future research may have to return to this issue.
The building blocks of the analysis are thus well-being regressions for each of the countries in our sample. These are similar to emerging micro-econometric work such as that of Blanchflower and Oswald (2000) who estimate the impact of personal characteristics on happiness responses for the US and the UK. Although coefficients in our regressions do not have a ready cardinal meaning, a number of personal characteristics are positively associated with reported well-being, and 6 are statistically significant, in every country in our sample. These characteristics include being employed, young or old (not middle aged), and belonging to a high-income quartile. The micro-econometric structure of well-being equations is similar across nations. Table A1 in the appendix presents a pooled micro-econometric life satisfaction regression for Europe. This is an ordinary least squares regression; we checked that an ordered probit produces the same substantive conclusions. Greater family income increases the likelihood that a respondent reports a high level of well-being. This effect of income is monotonic and is reminiscent of the utility function of standard economics.
The regression evidence is also consistent with the common-sense idea that unemployment is a major economic source of human distress (on psychiatric stress data see Andrew Clark and Oswald (1997)). Our working paper reports other well-being regressions.
The main data are as follows. Throughout the paper, unemployment and inflation are measured as fractions.
B. Data Definitions
For example, an eight percent rate of inflation is entered in our data set as 0.08, and a nine percent unemployment rate is represented as 0.09.
II. The Inflation-Unemployment Trade-Off in Well-Being Equations
Regression (1) of Table 1 studies the dependence of life satisfaction on the unemployment rate and the rate of inflation. The specification includes time and country dummies. The coefficients from regression (1) in Table 1 imply that higher unemployment and higher inflation both decrease life satisfaction.
The effects of unemployment and inflation, which in column (1) of Table 1 Given that the inflation and unemployment data are in fractions, these effects of unemployment and inflation are not small. Consider the consequences of a rise in unemployment of 0.04 (namely, four percentage points of joblessness, which is equal to the standard deviation in the sample). This produces a decline in well-being of 0.04 times -2.8, which is -0.11. In our cardinalization, people's levels of satisfaction are coded in four categories from 1 (not at all satisfied) up to 4 (very satisfied). Hence a movement of -0.11 is not a trivial event for a society. It is equivalent to shifting 11 percent of the population downwards from one life-satisfaction category to another. An alternative way to make the same point is to note that 0.11 slightly exceeds the standard deviation of life satisfaction in our panel of countries.
The implicit utility-constant trade-off between inflation and unemployment can now be calculated. We make the assumption that, over the relevant range, utility is linear (so that the margin is equal to the average). As in conventional economic theory, what is done in the paper is to measure the slope of indifference curves. This leads to a measure of the marginal rate of substitution between inflation and unemployment. It is useful to explain what such correlations are likely to mean within a conventional natural-rate-ofunemployment analytical framework. The estimation describes preferences themselves.
Standard economic models suggest, of course, that there is no downward-sloping Phillips Curve in the long run. Knowledge of iso-utility contours is then of use to policy-makers primarily because it informs the choice of an optimal dis-inflationary path. Our estimates, and more broadly this kind of methodology, can be viewed as aiding central bankers concerned with the choice of policy trajectories. Table 1 shows that unemployment and inflation enter strongly even if country-specific time trends are introduced into the equations. The coefficients on the two variables are negative and significantly different from zero at normal confidence levels. They are now more similar than in the first column of Table 1 .
Regression (2) in
However, equality of the two coefficients, in regression 2, can still be rejected statistically. Life satisfaction is therefore not captured exactly by a simple linear misery function defined on the sum of inflation and unemployment, W=W(π+U).
Unemployment has a larger weight.
Regressions (3) and (4) in Table 1 divide the sample into two time periods: before they are not now as well-defined. Degrees of freedom here are a source of potential concern; but this approach is primarily designed as a check on robustness. Column (5) adds into the equation a squared term in inflation --to test if inflation is particularly bad at high levels --but again the key result is left unaffected. If an additional squared term in unemployment is entered, its effect is negligible. Table 2 presents further tests of the relationship between inflation, unemployment and well-being. Regression (6) in Table 2 controls for a lagged dependent variable. It finds that there is a little autoregression, with a lagged dependent variable coefficient of 0.3, but that life satisfaction data continue to be correlated with macroeconomic variables. Table 2 tests whether well-being depends on changes in the two macroeconomic variables. We use the growth in inflation (or unemployment) from one year to the next. There is some evidence that these changes matter. Both enter with the expected negative sign. Regression (8) in Table 2 shows that the inclusion of a lagged dependent variable reinforces these findings. Nevertheless, the underlying ideas remain the same.
Regression (7) in
It could be argued that the above calculations underestimate the cost of unemployment. The reason is that the first-stage regressions have already controlled for the personal cost of being unemployed. Somehow a way has to be found to measure the two unpleasant consequences of a rise in unemployment: some people lose their jobs while at the same time everyone in the economy becomes more fearful.
There is a way to take account of the extra first-stage cost of joblessness, namely, to work out the sum of the aggregate and personal effects of unemployment. It is best to think of it as asking what happens if unemployment in the economy rises by 1 percentage point. We can calculate from regression (2) that an increase in the unemployment rate of a percentage point (namely, 0.01) has a cost in the chosen well-being units equal to approximately 0.02 for the average citizen. This number might be viewed as capturing a 'fear of unemployment' effect for everyone.
However, it is clear from our microeconomic data that the person who actually falls unemployed experiences a much larger cost. The loss from being unemployed is equal to 0.33 when measured in the same units. This number comes from the coefficient on being unemployed in a life-satisfaction micro regression, like the one in appendix Table A1 , estimated with OLS to keep the units consistent.
The entire well-being cost of a 1 percentage-point increase in the unemployment rate is therefore given by the sum of two components. One component is the 0.33 multiplied by the one percent of the population who have been unlucky enough actually to become unemployed. This is 0.33 times 0.01, which is 0.0033. The second component, which is more akin to higher fear of unemployment for everyone in society, is 0.02. Combining the two, we have 0.0033+0.02=0.0233 as society's overall wellbeing cost of a rise in unemployment by one percentage point.
To put this differently, in column 2 of Table 1 Hence 1.66 is the marginal rate of substitution between inflation and unemployment.
Because this number is larger than unity, the well-known 'misery index' is not an accurate representation of the data.
A. Inflation, Unemployment and Happiness in the United States
Since there is no question on life satisfaction in the United States General Social Survey , it was not possible to include the US in the panel regressions. Using GSS happiness data we estimated an OLS happiness regression --available upon request --on personal characteristics for the U.S. and obtained the mean residuals for each year. The year-to-year changes in the "happiness residuals" were negatively correlated with the corresponding year-to-year changes in the so-called misery index. When viewed as two individual explanatory variables, the yearly changes in happiness were somewhat more strongly associated with changes in the unemployment rate than with inflation.
Necessarily, the US findings stem from a single time-series regression. The US results are consistent with, though a little less well-defined than, the European results.
III. Conclusions
The paper studies reported well-being data on a quarter of a million people across twelve European countries and the United States. We show that people appear to be happier when inflation and unemployment are low. Consistent with the standard macroeconomics textbook's assumption that there exists a social objective function W(π, U), randomly sampled individuals mark systematically lower in well-being surveys when there is inflation or unemployment in their country. The rates of price change and joblessness affect reported satisfaction with life even after controlling for the personal characteristics of the respondents, country fixed-effects, year effects, country-specific time trends, and a lagged dependent variable. A function strongly reminiscent of the textbook W(π, U) exists in the data.
A large literature in economics has tried to measure the losses from inflation. By examining the appropriate area under a money demand curve, Martin Bailey (1956) and Milton Friedman (1969) originally concluded that inflation has only small costs.
Similarly, Fischer (1981) and Robert Lucas (1981) find the cost of inflation to be low, at 0.3 per cent and 0.5 per cent of national income, respectively, for a 10 per cent level of inflation. The numbers implied by our happiness-equation estimates seem consistent with larger welfare losses.
inflation. In a panel that controls for country fixed-effects, year effects and countryspecific time trends, the estimates suggest that people would trade off a 1 percentagepoint increase in the unemployment rate for a 1.7 percentage-point increase in the inflation rate. Hence, according to these findings, the famous misery index W(π+U)
under-weights the unhappiness caused by joblessness. Unemployment appears to be more costly than inflation. 
